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ABSTRACT : PURPOSE: To provide a life judging method whereby the life of a lead-acid battery can be 

judging with high accuracy without discharging the battery over a long time. 

CONSTITUTION: A storage battery B is constant-current discharged periodically in a 
fixed, short cycle by a discharge circuit 2. Each time a discharge is completed, a terminal 
voltage is measured by a voltage measuring means 4, and an arithmetic unit 5 determines 
whether or not the terminal voltage measured is substantially the same as that measured 
on completion of the previous discharge. If when the storage battery is fully charged the 
terminal voltage measured is not substantially the same as that measured on completion 
of the previous discharge, the storage battery is judged to have ended its life. If both 
voltages are substantially the same when the storage battery is fully charged, a difference 
between a terminal voltage measured just before a discharge starts immediately after both 
voltages become substantially the same and a terminal voltage measured after the 
discharge is completed is calculated. When the voltage difference is greater than a 
reference voltage, the capacity of the battery is judged to have deteriorated as a result of a 
short circuit between plates, etc. 



COPYRIGHT: (C)1995,JPO 



(i9)B*www (jp) (12) H *Nf HF & $g (a) (wmmmm 

^M¥7- 183050 

(43)&HB Jpfig 7 ^(1995) 7£21B 

(51)Inta 4 /rf*9&&#^ FI ftffi^ffiffi 

H01M 10/44 P 
GO 1R 31/36 A 
H 0 1 M 10/48 P 





4$^¥5-327746 




000001203 










(22)tbl^0 


¥^5^(1993)12^240 




nos&gmfsmfm 2 7 b 1 # 1 ^ 






(rasww 


m * 








JftRSSrl&KKSrlS-TaiSl^ 














(72) 
























(74)ttSBA 


a* »ie 



(54) Bsno&M ^^m^c^^^j^^ 



(57) QS»] 






-295- 



(2) 

I 

fc«^«ffi3^lttlHl©««)l*7»«)«j^mffit*lt»fcH 
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*@<0i([«*fc*«ll7ie©*^«B£&««bTS»£U 

fc« : f L mjEE^iri5icDftmi»7©o^mffia:ii®wt^ 
fc^m)BE^Miico»m^7^o« : f^£Et^awic^ 

-te&*jM5*»*«£U 
M0O&m^7^^ : ?mJEt^MWlC^-IC^ 

fc«^E^M0O*«»7»©M ; 3^a:*»WfcH 
t&l§CDftSiR7ecoffl : ? i mJEtH»»»Cl^-iC^ofca: 
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UEE&WBS& 2 (DS^mJE J; D » t £ \z\tfflSM 

mmw 5 ] mftm*m\z&z®mmm&--fe<DmKm 
mxmmmzj&mtmts^ 
&m<D&izmzftm»7m<oi% : ?W£&M%.\sTm7£L 
fcm?m&wm®<o&w¥kTm<Diia¥m&±&Rmzm 

^«&£fc&iMi3ftK:arr* *Tfc«£Ufc*F«EE*< 

[11*9(6] «*SttSaiC*SI9S€a€:-£«>^^ 

mvmwmzfemimmz^ 

&®0nmmzftmmm<Di%¥mj£*m%.LTMfeL 

itft?nu£&m®<Dti&m#<oft : ?n&£mEmzm 

a. 

[§f*«7j »S«»^-£OjSV^fflT^fflWfc£@ 

#EFO*««IClt»7l»©JHHtE*lttUT«ttb 
fc*?«E*tMilOttW7«©M?Mi:*Jl«fc|p| 
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i»®ott*»7W©« : ?«JEt*»»fc:H--lc^:t)fct 
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»0Oft«jR7«f©* : 3 1 «BEa:*ll»t|S|-K:3&ofct 

€ffc«, *©ia«o*«fc*»ift«itttoj»^«ffit 
ftm»7^o^TmBEtoMmffi^**, 

fflfEMmjEttS 1 ©»**ffifcfcttttbTl»ES8«ffi# 

fc«^mffi^itriaott«*7«F©« : ?«£Et*iiwic^ 
^»s*/tft«®*fcai'r**-cicM5eufc« : f«E^ 

*©«*Oft«fc*»5ft«[BWOJlB?«BEt 
ftfl«7ao«H 1 «ffii:OMftflE*#8e), 
$rEgmJE£t&EJ& 1 0S*P®ffi£&JttfcbTMEg« 

[00 0 1] 
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(3) W7-1 8 30 50 

brt»bfc#6::fl!>;iM*l4S« 

■r^ciai^T^r, *fflWTtt&v». sfc«»cD«e^^ 

(1C-4C) Tftm£l*\ ft«&ff±$l3:fcao*- 
^>«BE*fe»Wft«JEEOSt±*«D«eE««3gbT» A 

[0 0 0 3] 

£bl>. b*bfc#6S5±lc#«tt&ft*S-tt&0 % ^ 

K:«iir«*KS««tc«KbTV^««tt«)«*n£Ki 
fc£ -3 T b & 3 MWfc o Ac. 

[0004] *Kw<DB»tt. minodfiKflHHHk 
<o m& & wit? &ztifi-e$z #*wfe6f « * 

ul <L •£ «, 
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bfc«#ott*«»aic-3c (a) »mw-*<dj&* 

KlB^<ICftt9TK«JIWi»E^<lC«9T* &ft 
«*7»»<D«ffitt«Tt-*«rtl3^*0, «B6bfc«^ 
50 «E*«WlHl(Z)ft«»7BOiffF«JEEt*«»tH-lc«: 
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asufctt^«jE^wiiiotteiftT*o*^« 

[0 0 0 83 1 ©569iT?tt, W£fcfctt«III* 

1C (A) ©tt*«»T*«firlB«r5^tl/T*«&» 

d i o mskftowLnxmwftoiS? «be 

[0 0 0 9] «#E2©$g9!fcL HfcLfctflTWffitftt 
@Ol*«*T»©«IT«Ei:*SlMlcH-fc:J4tt6&Vi 30 

£*KttfcB-fcfc 6 fc Vitrei*, e8tttttfSMM 
[0 0 10] 8*3!3<&5M>3T?tt, Mtt^M^ttKfil 
l/fc*^«BE^ttI30tt«»7Wr©SB ; 7 : *Et*K»IC 
ift OSS^E £ HMITfcamHttE t ©£§&££#£ 



#§1^7-1 8 3 0 50 

[ooii] mim4<D%m<o&5\z. m^ttm^t 
m&m®oWiWKTmom? L mEEtmKmzm-\zteo 
ittziz, *o&&oifrm\z&ttzftmmiiii<Df® : ?'mm 

ttt«*7«<0»?«BEi:©3K«JES*8e)T. 
JE£S&l©S*mjB£<htf:tfrrs. S«JBE^/JvS li8. * 

u 3ftii&©«^mjE£»2©^^ 

[0 0 12] »**3©5M!TWU 3ratt**ft%«RlB 
<0»***»*fcr* A**V>X«[*!II 2 ©SnU & R U 

tr«j«&»v»T«f3Wi 3 ©%93 1 m cx&z. 
[0013] mmz&ftzrzmz}*, Mtttmsw* 

»*»*«**icbT#Aswftf warns©** 

[0 0 14] M^8©»n» v fllA9(7«)Mn©fM 
[0015] 
1££%R&3\zm-\Zt3iZZ.£&te^. 

ttriHio&m^7^©^ : fmjBE^ii^w^B--ic^^fei 

ft«*7ft©«?fBI££©»8ffi*#«>T, ^©Hm£E 
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@»2t, i Rtf ^mura 2 smut i(? t& o % *fc«fto*-:/>tefflfc*F*mv d o 

^R4 fc, «£EaS^a4T»^LfcaiSjl8*^IS«'r SfcH 5 tt, **tt0tt?*£EV d o (d+1) £&«*I7 

«itt>lC^Kft:«aftW3ei€*ff"r«adf««5t &co*§17 ^jEE V d (n+l) tCDHmJEVdef 

fc*f?r*£ taw t«36tt> ©H«©-«i»3a:B«&^-riaT**. Hon* ex* 

^>f^nn>fc:a-^€rfiJfflL/T^ff-rsrt*t^^ j^vdef ^*<&«B& «tt©«feGVh3<fco 

W"T*. *-f**lfi«ITIi* Xf^ySTl-ST3lC 20 *-y>«BEt»«*CE)«IT«£EVd o (n+l) ttk 

*»T* **««W^a3^6©»*lCttoT«a»m» m&7&©«7mjBEVd(n+l) £©MmjEVdef 

BS-ffi©fi^«»TljrtlgI»2fcJ:Dffl«»fcJfe«* . ^LTifcr-^ £^fcft£bfc5r~* £J*&-T * d £ 

v d (n) siwfeu sw^r 5 »»B6i/fc*^«E35««r [0020] ass© 5 ^xf^ ^stst, ^m?&B 

#>fc&^i5i&M (**jMraai 00) (c3it*^^T mbfcm^g [idxto x (n + i) ] tncnoM 

\Z. «JEW€^R4T««bfcWrafiEVd 00 sWHSI 30 »«»«B*«ft**«"r*. uOMi^Kt fttkM 

<Z>tt«*7«FO*^«Ei:*RWfcH-fc:«:6^Vit* MW*R3 3&«ll:«IB|fcftE«LT*€r, I2tSbfcfemiEl 

Mj-ttomzmtj^Tirs. -tbrsasfe«5tt, * c (a> ] ttts. »wtt*+»^i»e«-c**. n 

W\ #»*fc^jaHtfeoT»«»B^lM»fc5ofct [0 0 2 1] *«SS7«fc, X^yyST8tCJ;r)> « 

^J^t*. EE»£#R4 fcMHMSflEV c ifcggg 5 

[0 0 1 8] RffSB5*tXT-y^ST2-C, ftffibfc tt, *««©*^«EEVc*t»2©»|S«JEVref2J;D 

^7HJBEVd(n) ««ttiai©tt«»7«p©«TF«fiEVd (o *£H*5rt>£WftU «^«E V c fttff 2 (D&Jg WE 

-l) £*g«i;:E-fcfcofc£££fy£T32:, xf7 40 vrei2£v%±%^t$\z\mwmm*frfo-?$>ztm 

msEv d (n) ^i§cD&m^7^co®T^[jBEv d (n-i) m&%mmj£twnt&izmimt0W%<D—m*7*?m 

t$Z%mzm~*\Zteo!tt2\Z, *(D$L&<Dl&m (n + T&S. HH©«Afr&«*,fc5fc, «T«EVc)&t» 

lIsIBOttW iSI*©*-^>«BEfiP , 6«i?«ffiVdo 2®£9^Vref2£Dfc/h2fr>C£l& MfiBiftR 

(n+l) £ft«*7»©*T«ffiVd(iHl) fcOSISEEV Sttffi»C&*££££?fcbTV>*. *ff?«EVc#SS2 

def = [V do (n+l) -Vd(n+1) ] ^OH OS«P®£EVref2<t 0 MftV^&tt, ■7 0{RMa^& 

m^Vdef £Sl0£*«B£VreflfcH*iT*. »1© M^^D, Sffittd^attlBKfcSClt^aflc'r*, 

»*«BErefm, *RiC***ftbfc*«»fc^^T^ b^bJk^e, CKD^m&^fTtCXx^ ^ 5 JC^^T 

»«ft«:ff-9TS*, SWSB5©E««fcBttta-&T ^JEVdef tfi±t\*C t%*fflbT^S*«»/ fip-& 

^3<o ^mEVdef = [V do (n+l) -Vd(n+1) ] ^ 5^7 a#»ftSfctt«»«ft^*tt^»«}iliT**Ct3Wfl 



[0 0 1 63 



bT^mjEVdef 3&«S«P«ffircflJ:0fc*«fV^«^lc 



[0 0 1 91 04«KmitHlfcr)^-y>mHfiP^^ : J 1 S 
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[0 0 2 2] Xxy^ST4^fc«^T-y^ST8{CJ; 

« (i oo%*d «»fc3ft**T?*«-r-&. ^<o^x 

f^ySTl 1-ST1 3\Z&K). ^fy^STlW 
ST2tH«<0^xy^«[«€*0jB'r. &©SM5 
KL ^fc£££&miel8cM (**JB«T?»1 0 0) fc§ 

fc»F«£E V d (d) Jtia0ft«*7ll9©*SHFSJBE V d 
(n-1) tSHf«JtI^-K^:ofct€^ ^<Di£&cDj&m 

Vdo(n+l) &B^7«©«T«EEVd(n+l) t©» 

rnvrcfi^ite-rs. rjum sr. ^mBEVdef im 

[0 0 2 3] *fMm** *«W©^TO*#*l3fe&tt 

AViOtt»»T»*. t^XTyySTl-ST4 

^T7^STl-ST4tXr'^ST9-STl 3 

KXx y ^ST14 £jta*TS«4<D^£«JfebTfc 
<fcV>. JfcXfy^STl, ST2> ST5-ST^T 

[0 0 2 4] *&**»«Ttt. IRMKIBC^^M 



bTJBStfft>Tv»'a^ n£fitic«giKc«fin«tt% 

[0 0 2 5] 

n«, «i»BicHt)T»trr*j:i:a<, K^furcA 
[0i] *»w©36rtts-*tt«o7;wjXA*w , r 

[0 2] **M<0*tt**fff*SBfl!)*l8«rtS^r 
0T&5. 

[03] m^\^(Dwmm<Dm^mm^^m&o 
vm t m&imv>im<n-m mx h * . 

20 [04] K«itSll©*-y>«EfiP^«e-«JBEVdot 

[0 5] *«»©WMUEV d o (n+1) t*«»7«© 
*SHHUBEV d (d+1) toa«£EVdef &4>H 

[06] 0 5 ?***E^&*rA*Wlk 

[0 7] jfttt«tt39SO. 2C (A) 0«&®&t«&3MI 
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